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ABSTRACT 
The purpose of this study is to describe the effectiveness of learning mathematics using the Think-Talk-Write (TTW) 

strategy and conventional learning approaches in terms of critical thinking and mathematical communication, comparing 

the effectiveness of Think-Talk-Write (TTW) strategy and conventional learning approaches in terms of thinking. critical 

and mathematical communication. The research methods is a quasi-experimental, the population in this study was 

students of class X MA Bahrul Ulum Jombang, totaling three classes. Based on the sampling, it was obtained that class 

X-IIS-1 as the experimental class and class X-IIS-II as the control class. The data was analyzed using the one-sample t-

test, MANOVA test with T2 Hotteling and t test with Bonferroni Criteria. The results of research showed that at the 95% 

level of significansy, (1) The application of the Think-Talk-Write (TTW) learning strategy is effective, while the 

application of conventional learning is not effective in terms of critical thinking skills and mathematical communication. 

(2) The application of the Think-Talk-Write (TTW) learning strategy is more effective than the application of 

conventional learning in terms of critical thinking skills and mathematical communication. 
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1. INTRODUCTION 

One of the subjects were taught at every level of 

education in Indonesia from Elementary School (SD) to 

Senior High School (SMA) is mathematics. 

Mathematics is one of the lessons that is the basis for 

other sciences because it includes the ability to count, 

logic and think. Regulation of the Minister of National 

Education of the Republic of Indonesia Number 22 of 

2006 explains that the objectives of learning 

mathematics in schools include students having the 

ability to understand mathematical concepts, explain the 

relationship between concepts, use reasoning, solve 

problems, and communicate ideas. 

According to [1], Indonesia's participation in the 

International Trends in International Mathematics and 

Science Study (TIMSS) study and the Program for 

International Student Assessment (PISA) since 1999 

shows that the achievements of Indonesian children 

have been less encouraging in several reports. issued by 

TIMSS and PISA. The average math ability (PISA 2013 

result) stands at 375 points, still quite low compared to 

the OECD average of 494 points. Meanwhile, the 

average scientific literacy of students in Indonesia is 

still low, namely 382 points compared to OECD 

countries, which is 501 points. Accessing students 

thinking when students solve problems is essensial to 

get information potensial and also difficulties [2]. 

People who think critically will tend to be positive 

about mathematics. They will try to reason and find 

problem solving strategies. In order to build 

mathematical communication skills in mathematics 

learning, students need to be faced with problems so 

that they construct their thoughts to find solutions. 

Mathematical communication is needed so that students 

can solve mathematical problems. Not developing 

mathematical communication will hinder students in 

solving math problems. 

The goal of learning mathematics has not been fully 

achieved in several schools, based on observations 

made by researchers at MA Bahrul Ulum Jombang that 

the learning achievements achieved by class X students 

in the 2018/2019 academic year on the results of even 

semester final assessment (PAS) have not reached the 
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completeness standard individual of 75, this condition 

shows that most students do not master the given 

material. There are several factors that affect the 

achievement of student learning completeness 

standards, including: Students are less active during 

learning because learning is still dominated by teachers, 

students are less confident in working on questions 

given by the teacher and students waiting for teacher 

assistance to work on the questions given. 

Critical thinking is a mental activity that cannot be 

separated from human life. The critical thinking ability 

of each individual is different from one another so that 

it needs to be nurtured from an early age. Thinking 

occurs in every human mental activity that functions to 

formulate or solve problems, make decisions and find 

reasons. According to [3], the critical thinking skills of 

students can be raised through a learning process that 

involves them actively. So that teachers must be able to 

implement learning that can directly involve the active 

role of students in constructing their knowledge. 

According to [4], thinking is manipulating or 

managing and transforming information in memory. 

Thinking is often done to form concepts, reason and 

think critically, make decisions, think creatively, and 

solve problems. According to [5], critical thinking is the 

most influential trend in education in terms of how 

teachers teach and how students learn. based on this 

statement, it is the teacher's duty to develop critical 

thinking in learning to hone both the teacher's ability to 

teach and how students learn. 

Learning mathematics really requires a variety of 

learning strategies. By using a variety of learning 

strategies, a teacher will be able to improve the quality 

of student learning outcomes. One of the learning 

strategies that is expected to improve mathematical 

communication is the Think-Talk-Write (TTW) 

Strategy. TTW is a learning strategy that aims to 

improve and develop the creativity of students in 

communicating actively through group discussions and 

presentations. According to [6], TTW can improve 

students' mathematical representation and 

communication skills. 

Communication is a way to solve and clarity a 

problem through understanding [7]. Communication is 

the process of conveying messages by someone to 

another. This message can be conveyed through words, 

writing, or deeds. Sardiman in [8] states that 

communication is telling news, knowledge, thoughts 

and values with the aim of inspiring participation so 

that things that are announced become common 

property. Communication for teachers is the delivery of 

messages in the form of concepts, methods, or ways of 

solving problems in everyday life or problems related to 

a particular theory so that the message conveyed can be 

understood by students. Isoda in [9] presents several 

components of mathematical communication, namely: 

 Use appropriate language to promote conceptual 

understanding and discourse. 

 Emphasizes logical reasoning. 

 Distinguish between conceptual explanations and 

procedural descriptions 

 Make meaningful representations. 

 Cultivate sympathy 

 

The importance of mathematical communication is 

contained in the mathematics learning objectives listed 

in the competency standards of mathematics subjects, 

namely developing the ability to convey information or 

communicate ideas, among others through oral speech, 

graphics, maps, diagrams and explaining ideas. The 

Principles and Standards [10] also highlight the 

importance of communication as an essential part of 

mathematics and mathematics education. Through 

communication, an idea becomes the object of 

reflection for improvement, discussion and change, and 

it is this process that helps to make meaningful and 

define ideas and make the idea more common. 

One of the lessons that have been of concern and 

recommended by education experts to use is 

cooperative learning. Slavin in [11] argues that several 

research results prove that the use of cooperative 

learning can improve learning achievement as well as 

improve social relationship skills, foster an attitude of 

accepting self-deprivation and other people. In 

additional to learning model and approach, another 

factor may also affect the mathematics learning 

outcomes [12]. One of the cooperative learning that is 

expected to improve learning outcomes is the Think-

Talk-Write (TTW) strategy. According [13] say that the 

TTW flow begins with the involvement of students to 

think for themselves after the reading process, then talk 

or share with friends before writing, after which the 

results of the discussion are expressed in writing. 

According to Zainal in [14] that TTW is a 

cooperative learning that aims to improve and develop 

students' creativity in critical thinking, mathematical 

communication, work through group discussions and 

presentations. Think-Talk-Write (TTW) has at least 

four steps, namely: 

 Thinking, students are given the opportunity to 

think about material or answer questions posed by 

the teacher in the form of worksheets and work on 

individually. 

 Talking (Talking), students are organized in groups. 

Students are directed to be actively involved in 

group discussions to complete or answer the given 

worksheets. Students are expected to be able to 

share answers and opinions with their respective 

group members. 

 Write, students are asked to write in their own 

language and thoughts as a result of the learning and 

group discussions they get. 
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 The results of group discussions are presented in 

front of the class as well as providing the 

opportunity for other groups to correct their work. 

The advantages of the Think-Talk-Write (TTW) 

strategy in mathematics learning according to Ansari 

[14] include: 1) accelerating proficiency in using 

problem-solving strategies, 2) helping students to 

accelerate understanding of material and questions, 3) 

giving students the opportunity to implement a strategy 

solution to problem. Based on the literature review that 

has been described, the TTW strategy is expected to 

improve students' critical thinking skills and 

mathematical communication. 

Based on the background of the problem above, this 

study focused on the Effectiveness of the TTW Strategy 

on Critical Thinking and Mathematical Communication 

of Class X Students of MA Bahrul Ulum Jombang. This 

study aims to describe: (1) Determine the effectiveness 

of the TTW strategy on critical thinking and 

mathematical communication. (2) Knowing the 

Comparison of the Effectiveness of the TTW Strategy 

and Conventional Learning on Students' Critical 

Thinking and Mathematical Communication. 

 

2. METHODS 
The research methods is a quasi-experimental 

research (quasi experiment). The quasi-experiment was 

chosen because the researcher did not create new 

classes but used classes as they are in MA Bahrul Ulum 

Jombang. This study uses the independent variable, 

namely the Think-Talk-Write (TTW) learning strategy, 

while the dependent variable is the critical thinking 

ability and mathematical communication. The research 

design used was quasi-experiments with the 

nonequivalent (pre-test and post-test) group design. 

The population of the study were all students of 

class X MA Bahrul Ulum Jombang in the even semester 

of the 2019/2020 school year. Sampling was done by 

using a random technique (random) from existing 

classes. The first class is taught mathematics using the 

Think-Talk-Write (TTW) learning strategy, while the 

second class uses the conventional method. 

The research instrument used in this study was a 

test. The test in this study consisted of pretest and 

posttest questions in the form of description questions 

which were used to analyze students' critical thinking 

skills and mathematical abilities. Before the test 

questions are used, first the test questions are tried out 

on students, so the researcher needs to see how the test 

questions were made. Good test questions are valid and 

reliable test questions, so the researcher needs to test 

the validity and reliability. 

The steps to be carried out in data analysis are as 

follows: (1) descriptive analysis, (2) assumption testing, 

and (3) hypothesis testing. Descriptive analysis serves 

to describe the characteristics of the research data and 

answer descriptive problems. The assumption test that 

will be carried out is the normality test and 

homogeneity test. The normality test is used to find out 

the data taken from each dependent variable comes 

from a population that is normally distributed or not. 

The normality test is carried out using the mahalanobis 

distance formula. The homogeneity test was carried out 

using the Box's M test with the help of SPSS 21.0 for 

Windows. 

Hypothesis testing uses the one-sample t-test. This 

test aims to analyze whether the TTW strategy is 

effective against critical thinking skills and 

mathematical communication. The next test used the 

multivariate mean difference test using the F test with 

T2 Hotteling's and the Bonferroni t-test to determine the 

mean difference between the two groups and the 

difference in the effectiveness of the two studies on 

each dependent variable. 

 

3. RESULT AND DISCUSSION 

Data description regarding the data and analysis 

obtained during the study. The data collected is divided 

into two, namely data before treatment and after 

treatment. The data before the treatment contained the 

pretest data for critical thinking and students' 

mathematical communication, while the data after the 

treatment contained the posttest data for critical 

thinking and mathematical communication which was 

carried out in both classes. The experimental class 

applies mathematics learning using the Think-Talk-

Write (TTW) learning strategy in class X IIS-1 students 

and the control class uses conventional mathematics 

learning in class X IIS-2 MA Bahrul Ulum Jombang. 

At the first meeting, the researcher and the teacher 

conveyed the learning objectives using the Think-Talk-

Write (TTW) learning strategy in class X IIS-I, which 

amounted to 32 students. Students are very enthusiastic 

about listening to what the teacher says, considering 

that this learning strategy is new to them. The 

researcher also conveyed his apperception in the form 

of RPP and worksheets that had been prepared. After 

that, the researcher and the teacher gave a pretest in the 

form of questions to students. The obstacles that 

occurred at the first meeting were as follows: (1) there 

were some students who did not concentrate on paying 

attention to learning and thought that mathematics, 

especially Trigonometry, was a difficult material; (2) 

there are some students who are not enthusiastic about 

asking their peers, so that group work becomes slow in 

completing group assignments; (3) students lack 

confidence to convey the results of their work to other 

friends. 

Noting some of the findings during the learning 

process of the first meeting, the researcher and the 

mathematics subject teacher held discussions for 

improvement during the second meeting learning 
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process as follows: (1) the researcher and the teacher 

gave emphasis in the form of individual special 

guidance to students who did not understand the 

material; (2) researchers and teachers provide 

motivation and enthusiasm for learning so that students 

can communicate actively with their peers; (3) the 

researcher and the teacher motivate students to dare to 

express their opinions, if there is an inaccurate student 

explanation, the researcher and teacher provide 

guidance as needed to complete the student's 

explanation. With the improvement based on the 

evaluation and input from the mathematics subject 

teacher, the third meeting and the following proceeded 

according to the learning plan that had been prepared. 

During learning, students are more enthusiastic and 

enthusiastic about taking part in learning. Students are 

also enthusiastic about helping each other and 

discussing with their friends and have the courage to 

express their opinions both to one group of friends and 

to another group. By utilizing peer tutors, students who 

have high abilities can help friends who do not 

understand and make them more motivated in learning. 

At the talk stage, group discussions are divided 

heterogeneously so that all students can mingle and be 

able to work together in completing group assignments. 

Through this group discussion students help each other, 

remind each other in a team of each group. So that the 

assignment given by the teacher can be completed 

properly. Students are also seen actively 

communicating among groups to complete assignments 

and then they write down the results individually. The 

results of the group work are then presented to the other 

groups. Through this presentation, students can convey 

the results of their thoughts (think) through oral and 

written. So that it can increase students' confidence and 

enthusiasm for learning mathematics. 

The learning implementation in the control group 

was carried out in class X IIS-2 with a total of 30 

students. The results of the researchers' observations 

were that there were no obstacles during the 

implementation of learning, because students were used 

to conventional learning approaches. The first time the 

teacher delivered the lesson plan along with the 

prepared appercies. Some of the researchers' findings 

when observing the learning process in the control class 

are as follows: (1) students listen to and follow the 

learning given by the teacher carefully; (2) students do 

the questions according to the teacher's orders, but the 

students' answers are similar to the examples given by 

the teacher; (3) when teachers give students the 

opportunity to ask questions, students are less active in 

responding; (4) when given the opportunity to present 

answers, students are less active so that the teacher 

explains it again in a classical way. 

At the time of conventional learning with the lecture 

method students seemed less active, because they 

tended to listen to explanations from the teacher and 

work on questions based on the examples that had been 

given. If students are given a question of a different 

type, they will find it difficult to complete the answer. 

Students also rarely communicate the answer ideas 

either with the teacher or with their peers. This 

condition makes students lack skills in developing 

critical thinking skills [15] and mathematical 

communication. 

Based on the results of student research before and 

after treatment of the two class groups show that the 

experimental group students obtained a significant 

increase in the average value, from the pretest results 

obtained an average score of 28.69 critical thinking 

results and 28.1 mathematical communication so that 

the total average score was 56. 8. Whereas for the 

posttest, the average score of critical thinking was 40.1 

and mathematical communication was 42.5, so that the 

average number was 82.7 or an increase of 25.9. The 

data above also shows that the control group students 

get an average pretest result, get an average score of 

24.1 critical thinking results and 27.9 mathematical 

communication, so the total average score is 52. As for 

the posttest, the average score -The mean value of 

critical thinking is 34.13 and mathematical 

communication is 37.3 so that the average number is 

71.4 or an increase of 19.4. Thus it can be said that the 

application of learning with the TTW strategy is 

effective in terms of students' critical thinking skills and 

mathematical communication. 

The results of hypothesis testing using the univariate 

one-sample t-test at the 95% confidence level indicated 

that the critical thinking ability variable obtained a 

significance value = 0.000 < 0.05, which means that the 

TTW strategy is effective in terms of critical thinking 

skills and the mathematical communication ability 

variable is obtained a value significance = 0.000 < 0.05, 

which means that the TTW strategy is effective in terms 

of mathematical communication skills. Thus it can be 

concluded that at the 95% confidence level, 

mathematics learning with the TTW strategy is 

effective in terms of students' critical thinking skills and 

mathematical communication. This is in line with 

research conducted by [10] that students 'mathematical 

communication skills in TTW learning assisted with fun 

cards are better than the PBL model and student self-

confidence has a positive effect on students' 

mathematical communication. 

The TTW learning strategy begins with the 

involvement of students to think (Think) or have a 

dialogue with themselves after the reading process, 

after which they talk or discuss (Talk) with their friends 

before writing (Write). Such an atmosphere can work 

effectively if it is done in heterogeneous groups of 3-5 

students. Each group is given a worksheet, then asked 

to read, take notes, explain, listen and share ideas with 

friends and who then express it in writing. So the TTW 
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strategy encourages students to actively think, speak, 

and write on the material given. 

In addition to the experimental group, the control 

class group was treated using a conventional approach. 

The posttest results for critical thinking skills and 

mathematical communication in the control class 

showed a slight increase, the average pretest score for 

critical thinking skills was 24.13 and the post-test 

average score for critical thinking skills was 27.9 

(increased by 3.8). As for the mathematical 

communication skills, the pretest average score was 

34.13 and the posstest result average score was 37.3 (an 

increase of 3.21). This increase was due to the 

opportunity for students to ask questions and do more 

questions, thus causing learning outcomes to be slightly 

better than learning outcomes before being given 

treatment. 

Based on the results of the pretest and posttest on the 

ability to think critically and mathematically 

communicate there is a slight increase, but the results of 

data analysis carried out by the univariate one-sample t-

test at the 95% confidence level indicate that the aspect 

of critical thinking skills obtained a significance value = 

0.739> 0 , 05, meaning that the conventional approach 

is not effective in terms of critical thinking skills and 

for the aspect of mathematical communication, a 

significance value of = 0.267> 0.05 is obtained, 

meaning that the conventional approach is not effective 

in terms of mathematical communication skills. Thus it 

can be concluded that the conventional approach is not 

effective in terms of students' critical thinking skills and 

mathematical communication. 

In addition to the results of descriptive analysis, the 

results of hypothesis testing using the multivariate test 

carried out with the T2 Hotteling formula obtained the 

value of Fcount = 15.926 > Ftable = 3.15 with a 

significance level of 5%. Thus it can be concluded that 

at the 95% confidence level there is a difference in 

effectiveness between the TTW learning strategy and 

the conventional approach in terms of students' critical 

thinking and mathematical communication skills. From 

the Anova results with Bonferroni's criteria for critical 

thinking skills, the significance value is obtained = 

0.038 < 0.05, meaning that the TTW learning strategy is 

more effective than the conventional approach in terms 

of critical thinking skills, while for mathematical 

communication skills, the significance value = 0.024 < 

0, 05, meaning that the TTW learning strategy is more 

effective than the conventional approach in terms of 

mathematical communication skills. 

In this study, it was found that the Think-Talk-Write 

(TTW) learning strategy was more effective than 

conventional learning. This effectiveness is because 

there are several things in the TTW learning strategy, 

namely: (1) students can be active in learning and 

express their ideas (think); (2) students have the 

opportunity to express their opinions to peers (talk); (3) 

students with high mathematical abilities can share with 

friends (talk); (4) students have experience to work on 

problems given in the LKS; (5) with the reinforcement 

or rewards from the teacher, students will be more 

enthusiastic and confident in solving math problems. 

 

4. CONCLUSION 
Based on the discussion above, this research can be 

concluded as follows. (1) The application of the Think-

Talk-Write (TTW) learning strategy is effective, while 

the application of conventional learning is not effective 

in terms of critical thinking skills and mathematical 

communication. (2) The application of the Think-Talk-

Write (TTW) learning strategy is more effective than 

the application of conventional learning in terms of 

critical thinking skills and mathematical 

communication. 
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